Clitocybe umbrinopurpurascens, a rare species thus far known only from Morocco, is redescribed based on fresh collections made in Calabria (South Italy). Photographs of fresh material and drawings of the main micromorphological features of the species are provided. The type collection, in poor condition and not suitable for molecular analysis, was restudied macroand micromorphologically and was found fully identical with the collections from Calabria. Based on molecular data, this species belongs to the genus Pseudoomphalina (type Omphalia kalchbrenneri) and the genus Neohygrophorus is treated as a synonym of Pseudoomphalina. A collection from Calabria is chosen as an epitype for P. umbrinopurpurascens. Our morphological and molecular revision of other Pseudoomphalina species did not provide evidence supporting the placement of Agaricus pachyphyllus in Pseudomphalina, or any other of the allied genera, therefore, for this species the new genus Pseudolaccaria is introduced. As there are no extant original herbarium specimens, a lectotype and epitype for Omphalia kalchbrenneri and a neotype for Agaricus pachyphyllus are designated.
Introduction
Subgen. Pseudohygrophorus (nom. nud.) of Hygrophorus Fr. was established by Smith & Hesler (1942) for the new species Hygrophorus angelesianus A.H. Sm. & Hesler, an American snowbank agaric showing two peculiar and puzzling features for a Hygrophorus species: amyloid spores and hyphae of the context and interwoven hymenophoral trama turning vinaceous red to haematite red in KOH. A few decades later, for this species Singer (1961) introduced the genus Neohygrophorus with the following brief statement: "A Camarophylliis differt sporis amyloideis". The genus was accepted by Heinemann (1963) , but treated it as a synonym of Hygrophorus subgen. Pseudohygrophorus. Finally, Singer (1986) recognized Neohygrophorus as monotypic and considered it intermediate between Camarophyllus (Fr.) P. Kumm. and Hygrocybe (Fr.) P. Kumm.
Based on the morphological analysis of the type specimens, Redhead et al. (2000) regarded H. angelesianus and Clitocybe mutabilis H. E. Bigelow (the latter being the type species of Clitocybe subgen. Mutabiles H. E. Bigelow) as conspecific. They also included Clitocybe cokeri Hesler and Clitocybe umbrinopurpurascens Maire in Neohygrophorus as additional species. However, the transfer of Clitocybe umbrinopurpurascens to Neohygrophorus proposed by Redhead et al. (2000) , was not based on morphological evidence from type revision or sequence data, but solely on the analysis of the protologue.
The molecular analysis of nucLSU sequences by Moncalvo et al. (2002) highlighted that Neohygrophorus angelesianus clusters with Clitocybe felleoides Kauffm. (for a modern description see Bigelow 1982) forming an independent phyletic line (the /neohygrophorus clade) which is phylogenetically distinct from the Hygrophoraceae Lotsy. FIGURE 1. Maximum likelihood (ML) tree based on the combined ITS and nucLSU dataset of selected taxa from the Tricholomatoid and Hygrophoroid clades sensu Matheny et al. (2006) and Lodge et al. (2014) . Only ML bootstrap values above 50 % were shown above the branches. Newly sequenced collections are in bold.
The multigene analysis by Matheny et al. (2006) showed that Neohygrophorus occupies an isolated and uncertain position in the tricholomatoid clade. In Lodge et al. (2006) , Neohygrophorus angelesianus is shown to be sister to P. felleoides. Finally, in a recent molecular treatment on Hygrophoraceae (Lodge et al. 2014) , N. angelesianus clustered in the Tricholomataceae R. Heim ex Pouzar s. l. where it appeared to be sister to the type of the genus Pseudoomphalina, i.e., P. kalchbrenneri (Fig. 2 in Lodge et al. 2014) . Contu (2010) had the chance to study Maire's original collection on which the new species Clitocybe umbrinopurpurascens was based and placed it in the genus Pseudoomphalina (Singer) Singer (rather than in Neohygrophorus). Moreover, the typical features of Pseudoomphalina, such as hyphae of the hymenophoral trama not turning red in KOH and presence of filamentous, pseudoparaphysoid cheilocystidia , were observed in the material studied.
During the field work by Lavorato in Calabria, southern Italy, ample collections of an agaric were made and detailed macro-and micromorphological study revealed their close affinity with the type of C. umbrinopurpurascens.
The present paper intends to provide an accurate re-description of C. umbrinopurpurascens based on recent collections using morphological and molecular evidence, together with a revision of the genera Neohygrophorus and Pseudoomphalina.
Materials and Methods

Morphological studies
The description of macroscopical features was based on fresh material. The description of microscopical features was drawn from the study of both fresh and dried material. Micromorphological features were observed from material mounted in L4, ammoniacal Congo red, Cotton blue and Melzer's reagent, separately. Spore size is expressed both as a range and mean value based on 32 randomly-chosen spores for each collection which were measured with the Piximetre program (Fannechère 2011). Author citations follow Index Fungorum, Authors of Fungal Names (www. indexfungorum.org/authorsoffungalnames.htm). In the descriptions the following abbreviations are used: l number of lamellulae between each pair of lamellae; Q = quotient of length and width of the spores and Qm = average quotient. The notation [n/m/p] indicates that measurements (in ammoniacal Congo red) were made on "n" randomly selected spores from "m" basidiomes of "p" collections. Colour terms in capital letters (e.g., Victoria Lake, Plate I) are those of Ridgway (1912) . Herbarium acronyms follow Thiers (2015) except for LR, FP, GC and LP that refer to the personal herbarium of C. Lavorato-M. Rotella, F. Padovan, G. Consiglio and L. Perrone, respectively, and for HGMBB, the Herbarium of Gruppo Micologico Bresadola di Bolzano. New taxa and combinations are deposited in MycoBank (http://www.mycobank.org/DefaultPage.aspx).
DNA extraction, PCR amplification and sequencing
Genomic DNAs were extracted from 20-25 mg of a dried herbarium specimen from each of 11 collections (Table 1 & Fig. 1 , in bold) using a modified CTAB method (Doyle & Doyle 1987) . PCR reactions were performed on an ABI 2720 Thermal Cycler (Applied Biosystems, Foster City, CA, USA) using the published primer sets: ITS1F / ITS4 for the ITS region (Gardes & Bruns 1993) , and LR0R / LR5 for the nucLSU region (Vilgalys & Hester 1990) . PCR reaction parameters, sequencing reactions, and methods for editing the obtained sequences are the same as described in Ge et al. (2014) . The sequences produced in this study were deposited in GenBank and their accession numbers are indicated in Table 1 . Sequence alignment and phylogenetic analysis Based on the previous phylogenetic studies on Hygrophoraceae and related genera Binder et al. 2010; Lodge et al. 2014) , nrITS and nucLSU sequences of representatives of the Hygrophoroid clade (Hygrophoraceae) and of the Tricholomatoid clade (Entolomataceae, Marasmiaceae, Mycenaceae, and Tricholomataceae s.s.) were downloaded from GenBank and included in the analyzed datasets. Multiple sequence alignments were performed using MAFFT v6.8 (Katoh et al. 2009) , with minor improvements where necessary. .Xeromphalina campanella was used as an outgroup for the combined ITS/LSU dataset following Lodge et al. (2014) . To infer phylogenetic relationships, Maximum Likelihood analysis was conducted using RAxML with default settings (Stamatakis et al. 2008) , and the branch supports were assessed through 1000 bootstrap partitions with the rapid bootstrap option.
Pseudolaccaria pachyphylla
Denmark N/A TL-5643 (CFMR) N/A KF291251 N/A Pseudolaccaria pachyphylla Italy N/A LE262750 LE HM191750 N/A Pseudolaccaria pachyphylla Italy N/A LE262747 LE HM191749 N/A Pseudolaccaria pachyphylla Pakistan N/A MSM#0015 N/A KJ906505 N/A Pseudolaccaria pachyphylla Pakistan N/A MSM#0014 N/A KJ906504 N/A Pseudolaccaria pachyphylla Pakistan N/A MSM#0013 N/A KJ906503 N/A Pseudolaccaria pachyphylla as "Pseudoomphalina kalchbrenneri" Italy N/A LE262748 LE HM191753 N/A Pseudolaccaria pachyphylla as "Pseudoomphalina kalchbrenneri" Russia N/A LE262742 LE HM191752 N/A Pseudoomphalina angelesiana N/A AFTOL-1719 PBM 482 WTU DQ494678 DQ470814 Pseudoomphalina angelesiana USA N/A DED-7675 N/A KF291231 N/A Pseudoomphalina angelesiana N/A N/A DAOM208569 N/A N/A AF261441 Pseudoomphalina felleoides N/A N/A DAOM11115 DAOM N/A AF261442 Pseudoomphalina kalchbrenneri Denmark N/A C 11938 N/A KF381526 N/A
Results
Phylogenetic results
The aligned nucLSU dataset contained 66 sequences and was 919 bp long, while the aligned ITS dataset contained 73 sequences and was 878 bp. Maximum likelihood analysis generated one ML tree for nucLSU (ln L = -8242.591022) and ITS (ln L = -10452.573197) respectively (trees not shown). As the two generated trees were congruent, the two datasets were concatenated and analyzed. In the combined ITS-LSU tree ( Fig. 1 
Description of the Italian material studied
Pileus 20-40 mm broad, convex, to plano-convex with age, the disc typically more or less deeply depressed, without umbo, margin incurved and often shortly striate to striate-sulcate, flocculose due to an abundant pruina mimicking veil-remants; surface at first pruinose or slightly felty, at time sericeous, glabrous in mature stages, shiny when moist, hygrophanous, dark-brown, (Victoria Lake, Maroon, Plate I; Bay, Plate II; Raw Umber, plate III) to dark greyishbrown (Blackish Brown (2) Spores [320/10/10] (5.7) 6.4-8.3 (9) × (3.7) 4-5.2 (5.4) µm, on average 7.3 × 4.6, Q = (1.2) 1.4-1.9 (2.1), Qm = 1.6, hyaline, amyloid, not cyanophilous, smooth, mostly regularly ellipsoid, at times widely ellipsoid or subovoid to subglobose, ellipsoid-lacrymoid in side view, thin-walled, with a small apiculus. Basidia 30-45 × 6-8 µm, mostly four-spored, at time intermixed with 1-, 2-or 3-spored basidia, clavate, with basal clamps. Subhymenium made up of hyphoid elements. Hymenophoral trama regular to slightly irregular and interwoven, consisting of cylindrical, hyaline hyphae, 3-12 μm wide, not reddening in 3% or 10% KOH. Both on the face and on the lamellar edge are present very slender, cylindrical to filiform (hyphal) pseudoparaphysoid-like sterile elements, up to 50 × 2-5 μm, often well protruding beyond the hymenium, thin-walled, hyaline or with inner yellowish drops. Pileus covering not gelatinose, composed of a cutis of repent to interwoven, long cylindrical, 2-4 (8) μm wide hyphae, with intraparietal or incrusting dark brown pigment; subcutis well differentiated, made up of wider, catenulate, hyaline elements tending to be larger towards the pileal trama. Stipe covering made up of hyaline, parallel, 3-6 (10) μm wide hyphae, that are thinner towards surface. Caulocystidia similar to the hymenial cystidia, up to 45 × 1.5-3 μm. Thromboplerous hyphae not seen. Clamp-connections present at all septa.
Type study (MPU, R. Maire 10542).
Spores 7-9 × 3.5-4.5 µm, ellipsoid in face-view, ellipsoid-lacrymoid in side-view, smooth, amyloid. Basidia 40-45 × 7-8 μm, four-spored, clavate, clamped. Hymenophoral trama irregular, made up of cylindrical hyphae which do not turn red in 3% KOH. Cystidioid elements present on both sides and edges of lamellae, up to 49 × 3 μm, pseudoparaphysoid, very thin, clavate, cylindric to subfusiform, at times with yellowish guttulate content. Clamp-connections abundant. Thromboplerous hyphae not seen.
Habit, habitat and distribution:-Gregarious to caespitose, saprotrophic, in small groups on litter of Cedrus spp. (Cedrus libani, C. brevifolia and C. atlantica) , acid soil, mostly on burnt soil, often among moss cushions of Ceratodon purpureus, Syntrichia ruralis, Funaria hygrometrica and Scleropodium purum, 1180-1250 m a.s.l., especially in wet seasons and in moist recesses, absolutely not in snowbanks and not growing when snow is present. Winter. Very rare and so far known only from Morocco (type) and southern Italy (Calabria).
Collections examined Sci. 8: 194 (1927) ≡ Cantharellula felleoides (Kauffm.) Singer, Lilloa 22: 238 (1951) [1949] ≡ Pseudoomphalina felleoides (Kauffm.) Singer, Sydowia 15: 62, (1962 ) [1961 Collections examined 
Discussion
Pseudoomphalina versus Neohygrophorus
Neohygrophorus and Pseudoomphalina share the clitocyboid/omphalinoid habit, presence of clamp-connections, interwoven hymenophoral trama and amyloid spores, however, Neohygrophorus differs in the grey-violaceous pigments turning red in alkali solutions and in the absence of filiform, hyphal sterile elements in hymenium and stipitipellis (Singer 1986; Consiglio et al. 2006; Contu 2010) . Clitocybe umbrinopurpurascens seems to fill the morphological gap between these two genera in having the peculiar violaceous pigments of Neohygrophorus (even though they are not reddening in alkaline solutions) and the filiform cystidia of Pseudoomphalina (Contu 2010 and our observations). According to the molecular analysis ( Fig. 1) , P. umbrinopurpurascens and Neohygrophorus angelesianus, together with Pseudoomphalina felleoides and the type species of Pseudoomphalina, P. kalchbrenneri, form a well supported clade (MLBS = 100). Consequently, Neohygrophorus becomes a later synonym of Pseudoomphalina and Hygrophorus angelesianus and Clitocybe cokeri are transferred to Pseudoomphalina. Pseudoomphalina is paraphyletic without the inclusion of Neohygrophorus species. Therefore the above mentioned putative distinguishing features between Neohygrophorus and Pseudoomphalina have to be considered unreliable and taxonomically uninformative markers at the genus level. The collection named "N. angelesianus" (DAOM208569) seems to be slightly divergent from the other two (DED7675 and PBM482, Fig. 1 ) and it may represent a different taxon. P. angelesiana DED7675 and PBM482 present 98-99% homology with the short ITS1-5.8 s sequence (FJ601809, 257 bp) of the isotype [TENN 13703 (AHS 14649)] . A sequence (nucLSU) of the North American P. felleoides (Kauffm.) Singer is sister to P. kalchbrenneri (MLBS Pseudolaccaria may resemble terricolous species of Callistosporium with thick and distant lamellae [C. olivascens (Boud.) Bon s.l.], but the latter differ by having usually green tinges on basidiomes, pigments turning blue in alkali solutions, inamyloid spores, and by the lack of clamp-connections (Singer 1986; Bon 1991) .
